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[57] ABSTRACT

An idler guide for a rotary drilling rig has a plurality of
spring-loaded floating bearings along the inside wall of
a cylindrical bearing member for stabilizing and guiding
the rotational and axial movement of drill pipe through
the guide. The floating bearings are spring-loaded to

- move Inwardly or outwardly along the radius of the

cylindrical bearing to accommodate both new and
worn drill steel pipe. The bearings are free to rotate
with any resultant combination of axial or rotational
movements of the drill steel. Individual bearing mem-
bers may be replaced through the exterior wall of the
idler guide. A floating ring in the bottom of the idler
guide deflects drilling fines from entering in the gap
between the mnside of the guide and the outside of drill

pipe. - |

2 Claims, 6 Drawing Figures
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1
DRILL STEEL IDLER GUIDE

TECHNICAL FIELD

The present mvention pertains to an idler guide and
more particularly 10 an idler guide for guiding the axial
and rotational movement of drill steel in a rotary dril-
ling apparatus.

BACKGROUND ART

Rotary drilling rigs are utilized for drilling a vertical
shaft in the earth in search of minerals, water or petro-
leum products located beneath the surface. The typical
rotary drilling rig 1s a self-contained drilling apparatus
which may be transported to the job site. A rotary
drilling rig has an upright vertical mast section, a rotary
drive unit located at the top of the mast, and means for
raising and lowering the drill steel into the drill hole.
The drill steel 1s hollow and the drill bit includes nozzle
openings to allow air to be directed through the drill
steel to force drilling fines up and out of the drill hole.

An idler guide is locaied at the base of the rotary
drilling rig where the drill steel passes through the
bottom mast plate. The guide stabilizes the string of drill
steel between the top drive and the drill bit during the
drilling operation. The drill steel 1s subject to wear from
the friction produced between the drill steel and the
inside of the idler guide as well as the sandblasting effect
rom the drilhing fines blown upwardly and out through
the drili hole. The drilling fines may cause increased
wear by lodging between the drill steel and the inside of
the idler guide. In addition, the entire length of the drill
steel 1n the drill hole is subjected to the sanding effect
from the chips and drilling fines blown out of the hole.
Since the velocity of the drilling fines decrease as they
travel upward through the drill hole, the pipe 1s caused
to wear unevenly. The drill steel outside diameter ta-
pers with the greatest wear occurring on the drill steel
located closest to the drill bit. The unevenly worn drill
steel and 1dler guide must be replaced in order for the
idler guide to function properly to stabilize the drill
steel, reduce noise and reduce the frictional forces on
the pipe passing through the bottom of the drill mast.

The typical prior art 1dler guide has an inner cylindri-
cal sleeve supported for rotation within an outer cylin-
drical sleeve. Ball bearings are fitted in grooves be-
tween the two cylindrical sleeves. The inner sleeve has
a central bore through which the drill steel passes. The
typical idler guide does not provide any bearing surface
for the axial movement of the drill steel pipe, and there
1s no means for adjusting unevenly worn drill pipe. In
prior art 1dler guides, drilling fines may lodge between
the tnside diameter of the idler guide and the outside
diameter of the drill pipe.

A need has thus arisen for an improved idler guide for
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reducing the frictional wear from movement of the drill

pipe within the 1dler guide, stabilizing and guiding both
new and unevenly worn or tapered drill pipe, and re-
ducing the frictional wear caused by drilling fines lodg-
ing between the idler guide and drill pipe.

DISCLOSURE OF THE INVENTION

In accordance with the present invention, an im-
- proved drill steel idler guide reduces the wear on drill
steel and improves the stabilization of the drill steel,
particularly unevenly worn sections of drill steel pipe.
An elongated hollow core cylindrical member has a top
plate attached to one end for mounting the idler guide
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to the drilling mast platform. A plurality of spring-
loaded floating bearings are spaced aboui the interior
wall of the cvlindrical member for engaging the outside
walls of the drill steel section received withinthe cylin-
der.

The floating bearings may be of any suitable shape to
reduce the friction caused by the rotational and axial
movement of the drill steel through the cylinder. One
embodiment of the invention includes a spherical bear-
ing member which is free to rotate in any direction
caused by the drili steel pipe moving axially up or down
through the cylinder or rotating circumferentially
around the cylinder under the action of the rotary gear
drive. In another embodiment of the invention, the
floating bearings are cylindrical rollers mounted for
rotation in circular housings so that the bearing may
rotate in any direction to accommodate the combined
rotational and axial movement of the drill pipe. The
antifriction bearings, spherical or caster type cylindrical
rollers, are spring-loaded such that the bearings extend
radially inwardly beyond the interior wall of the cylin-
drical member to engage drill steel, even worn drill
steel with a varying outside diameter less than that of
new pipe. The floating bearing retracts sufficiently to
accommodate new pipe having an outside diameter
substantially that of the inside diameter of the cylindri-
cal bushing.

In yet another aspect of the present invention, the
individual floating bearings are fitted through openings
in the wall of the cylindrical housing, such that the
individual bearings when worn may be quickly replaced
from the exterior of the cylindrical bushing.

In yet another aspect of the present invention, a re- -
movable floating ring is positioned on the drill hole side
of the cylindrical bushing for deflecting drilling fines
from the interior of the cylindrical bushing.

BRIEF DESCRIPTION OF DRAWINGS

A more complete understanding of the present inven-
tion and its advantages will be apparent from the fol-
lowing Detailed Description taken in conjunction with
the accompanying Drawings in which:

FIG. 1 1s a side elevational view of a rotary drilling
rig utilizing the idler guide of the present invention;

FIG. 2 is a plan view of the idler guide of the pre-
ferred embodiment of the present invention;

F1G. 3 1s a cross-sectional side view of the idler guide
of FIG. 2 taken along the lines 3—3;

FIG. 4 15 an enlarged top cross-sectional view of the
floating cylindrical roller bearing illustrated in FIG. 3,
where the rolier is rotated 90° in phase;

FIG. S i1s an enlarged frontal view of a roller bearing
of FIG. 3; and

"FIG. 6 is a cross-sectional side view of an alternate
embodiment of the present invention, utilizing spring-
loaded spherical floating bearings.

DETAILED DESCRIPTION

FIG. 1 illustrates an idler guide of the present inven-
tion, generally identified by the reference numeral 10,
used on a typical rotary drilling rig, identified by the
reference numeral 12. The rotary drlling rig 12 1s
mounted upon a pair of endless metal tracks 14 for
moving the rig 12 to the drilling site. A mast assembly
16 1s 1llustrated raised 1n an upright vertical position
upon a mast platform 18. The mast assembly 16 may be
lowered to a horizontal position when transporting the
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drilling rig 12. Hydraulic jacks (not illustrated) are lo-
cated in the front and rear of the drilling rig 12 and may
be lowered when the rig 12 i1s aligned over a drilling site

to stabilize the drilling g 12.
A hoist-pulldown rotary drive unit 20 is mounted for

vertical movement up and down the mast assembly 16,

and it is illustrated in the uppermost position. The ro-

tary drive unit 20 imparts a rotary motion to a length of
drill steel pipe 22 and raises and lowers the drill steel 22.
The length of drill steel 22 connected to the rotary drive
unit 20 is connected to other lengths of drill steel 22
extending into a drill hole 24. A rotary drill bit 26 at-
tached to the first drill steel 22 is rotated to form the
drill hole 24. The drill steel 22 is hollow to allow a fluid,
normally air, to be directed down the length of driil
steel 22 extending into the drill hole 24 and out the drill

bit 26. The drilling fines are forced out of the drill hole

24 and form an accumulation 28 of the drilling fines. A
pipe rack carousel 32 1s located next to the mast assem-
bly 16 for holding sections of drill steel 22 to be added
to or removed from the string of drill steel sections 22.
A control cab 34 is positioned on the dnilling rig 12 to
enable an operator to see and control the drilling opera-
tion.

The idler guide 10 is mounted on the mast platform 18
and stabilizes the drill steel 22 between the rotary drive
unit 20 and the drill bit 26. The idler guide 10 also acts
as a bearing to reduce the frictional forces associated
with the rotational and axial movement of the drill steet
22 under the control of the hoist/pulldown rotary drive
unit 20.

FIG. 2 illustrates a plan view of the idler guide 10 of
FIG. 1 mounted on the mast platform 18. An annular
top plate 40 has a central annulus 42 with a diameter
greater than the outside diameter “D” of a nominally
sized new drill pipe 22. The annular plate 40 inciudes a

patr of notches 44 and 46 for stabilizing and securing the
idler guide 10 to the mast platform 18. The diameter of

the annulus 42 of annular plate 40 is equal to the inside
diameter of the cylindrical member 48, shown in phan-
tom 1n FIG. 2. The radial section “R” of the annular
plate 40 is greater than the radial section “R3” of the
cylindrical bearing 48. The annular plate 40 may be
joined to the cylindrical 48 by any suitable means, such
as welding, and 1s mounted upon the upper plate of the
mast platform 18. The cylindrical member 48 extends
through the mast platform 18, as illustrated in FIG. 1. A
plurality of spring-loaded floating bearing members S0
are positioned about the interior of the cylindrical mem-
ber 48 for reducing the frictional resistance encountered
when a section of drill steel 22 is moved axially through
the idler guide 10 in a direction in and out of the plane
of the drawing, or rotated clockwise or counterclock-
wise in the plane of the drawing, as indicated by the
double headed arrow 52.

FIG. 3 1s a cross-sectional view of the idler guide 10
taken along the lines 3—3 of FI1G. 2. The spring-loaded
floating bearings S0 illustrated are spaced along the
inside wall 54 of the cylindrical member 48. Each of the
spring-loaded floating bearings 50 includes a cylindrical
roller 36 mounted for rotation in a circular housing 58.
The center of the cylindrical roller 56 1s offset from the
center of the circular housing 58 to allow the housing S8
to rotate more freely. The circular housing 58 is
mounted within annular bearing housing 60 within the
inner wall 54 of the cylindrical member 48. The circular
housing 58 is free to rotate clockwise or counterclock-
wise 360° as indicated by the double headed arrow 62.
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The cylindrical roller 56 is in turn free to rotate 360°
about 1ts axis in eilther direction as indicated by the
double headed arrow 64.

The spring-loaded floating bearings 50 are oriented in
FI1G. 3 for these cylindrical rollers 56 to turn with the
rotational movement of a section of drill steel 22 within
the cylindrical bearing 48. Axial movement of the dnlil
steel through the cylindrical bearing 48 would cause the
off-centered cylindrical rollers 56 to rotate 90° 1n cither
direction as indicated by arrows 62 to follow and re-
duce the direction of axial forces produced by the axiai
movement of the drill steel 22. Of course, the floating
bearings 50 may be rotated to follow any resulting
movement that 1s caused by the combination ot the
rotational and axial components ot the rotational and
axial movement of the drill steel through the cyliindricai
member 48.

A floating deflection ring 70 is removably secured (o
the bottom of the cylindrical member 48. The tloating
ring 70 s removably secured to the cylindrical bearing
48 by means of a cover plate 72 held by a pluraiity of
bolts 74 to the cylindrical member 48. The floating ring
70 may be constructed of any suitable material, such as
steel, and 1its inside diameter *D» " is dimensioned 10 be
substantially equal to the normal outside diameter of
drill steel pipe 22 received within the cylinder 48. The
floating ring 70 reduces the drilling fines 28 entering the
cylindrical member 48 which would increase the wear
on the drill steel 22 and bearings 50.

FIG. 4 is an enlarged cross-sectional view of one ot
the floating bearings 50 in FIG. 3, in which the cytindri-
cal roller 56 is rotated 90° in phase. The cyiindrical
roller 56 is supported for rotation upon a shaftt 80 jour-
naled within the rotatable circular housing 58. The
rotatable circular housing 358 is attached for rotation
within the annular bearing housing 60 and is supported

for rotation by first and second set of ball bearings 84
and 86. The annular bearing housing 60 rotates upon the

first and second set of ball bearings 84 and 86 within
bearing frame 88. The bearing frame 88 s held in place
through an opening 90 in the cylindrical member 48 by
a locking ring 92. A breather 94 s inserted within an
opening in the outer wall of the bearing frame 88. A
spring means 96 1s fitted between the backwail ot the
bearing frame 88 and the annular bearing housing 60 to
maintain the cylindrical roller bearing 56 in the normal
position extending a predetermined distance 98 beyond
the interior wall 54 of the cylindrical member 48. The
spring means 96 i1s compressed by an annular ring 100
and a pair of thrust bearings 102 and 104. The spring
means 96 1s compressed in the direction indicated by the
arrow 106 from the outward force of a drill steel section
22 having an outside diameter greater than that ot the
distance between opposing cyiindrical roller bearings
56. The cylindrical roller bearing 56 may be compressed
substantially tlush with the inner wall of the ¢ylindricai
bearing 48, as the annular bearing housing 60 moves
into the air gap 108 between the annular housing 60 and
the bearing frame 88. The breather 94 prevents air lock
up of the floating bearing 30.

FIG. § illustrates a frontal view of a portion ot the
floating bearing 50 of FIG. 3. The cylindrical roiler 56
is Journaled upon the shaft 80 in the circular housing 38.
The center 120 of the rotation ot the cylindrical bearing
56 is offset from the center 122 for the circular housing
58. Circular housing 38 may rotate about the center
point 122 in either the clockwise or counterciockwise
direction as indicated by the double headed arrow 62.
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FIG. 6 illustrates an alternate embodiment of the
present invention. generally identified by the reference
numeral 200. Manv of the component parts of the idler
guide 200 are substantially 1dentical in construction and
function to component parts of the idler guide 10. Such
identical component parts are designated in FI1G. 6 with
the same reference numerals utilized hereinbelow 1n the

description of the idler guide 10, but are differentiated

therefrom by means of a prime (') designation. An annu-
lar plate 40" is welded to a cyhndrical member 48’ to
support the idler guide 200 on the mast platform. A
plurality of floating bearings 50’ are positioned about
the interior wall 54’ of the cylindrical member 48" to
provide a bearing surface for a drill section 22 under
both components of axial and rotational movement. A
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floating ring 70’ is held in position at the bottom of the

cvlindrical member 48’ by an annular plate 72" and plu-
rality of bolts 74’. The interior dimension of the floating
ring 70', which may be constructed of any suitable ma-
terial. such as steel, 1s less than the inside diameter of the
cvlindrical member 48'. The inside diameter of the float-
ing ring 70 is approximately that of the normal outside
diameter of a drill section 22 in order to prevent debris
such as drilling fines exiting from the borehole from
being blasted into the space between the drill steel 22
and the cylindrical member 48’

The floating bearings 50" include a 5pherlcal bearmg

member 202 positioned for rotation within a pair of
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annular rings 204 and 206, which may be constructed of 30

any material having a low coefficient of friction, such as
Teflon. The annular rings 204 and 206 are illustrated 1n
the normal position with the spherical bearing 202 ex-
tending a predetermined distance beyond the interior
wall of the bearing 48’ by a spring member 208 and a
metal base plate 210, threaded into a passageway 212
extending between the exterior and interior wall of the
cylindrical bearing member 48’. The spherical bearings
202 of the floating bearings 50' define a distance be-
tween opposing bearings to engage the outside diameter
of a worn steel drill section 22, while the distance 214
between the annular ring 206 and base plate 210 allow
the ball bearings 202 to move outwardly in the direction
indicated by arrow 216 to accommodate the outside
diameter of a new drill steel 22. The base plates 210
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allow individual roller bearings 50’ to be replaced indi-

vidually.

While the idler guide of the present invention has
been described in detail herein, it will be evident that
various and further modifications are possible without
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departing from the scope and spirit of the present inven-
tion.
I claim:
1. An idler guide for supporting drill pipe 1n a rotary
drilling nig, comprising:
an elongated cylindrical member having a central
cylindrical opening formed therethrough for re-
ceiving the drili pipe, said cylindrical opening hav-
ing an inside diameter greater than the outside
diameter of the drill pipe;
means for affixing said cylindrical member to the
rotary drilling rig; |
a plurality of rotatable bearing surfaces aligned along
the inside wall of said cylindrical member, said
bearing members projecting mnwardly beyond the
interior wall of said cylindrical member, said bear-
ing members projecting inwardly beyond the inte-
rior wall of said cylindrical member for engaging
the drill pipe for reducing the frictional forces on
the drill pipe moving in said cylindrical member,
said bearing surfaces being adapted to rotate freely
with any combination of axial or rotational move-
ment of drill steel in the idler guide; and
said bearing surfaces being cylindrical rollers
mounted in rotatable housings along the interior
wall of said cylindrical member.
2. An idler guide for supporting drill pipe in a rotary
drilling rig, comprising:
an elongated cylindrical member having a central
cylindrical opening formed therethrough for re-
ceiving drill pipe, said cylindrical opening having
an inside diameter greater than the outside diame-
ter of the drill pipe;
means for affixing said cylindrical member to the
rotary drilling rig;
a plurality of rotatable bearing surfaces along the side
wall of such cylindrical member;
spring means for forcing said rotatable bearing sur-
faces to extend a predetermined distance beyond
the inside wall of said cylindrical member, said
spring means allowing said bearing surfaces to
move outwardly to increase the distance between
opposing bearing surfaces, whereby said bearing
surfaces provide axial and rotational support for
drill pipe having varying outside diameters result-
ing from the uneven wear of drill pipe; and
means for deflecting drilling fines from entering the
space between the outside diameter of the drill pipe
and the inside diameter of such cylindrical member

reducing the wear on the dnll pipe.
3 * * * *
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